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§2. TAP HOP

I. Tém tat I thuyét

1. Tap hgp va phan ti
e Tap hop (goi tat 1a tap) 12 mot khai niém cd ban clia todn hoc, khong dinh nghia.
e Ta thudng diing cdc chit cdi in hoa d€ ki hiéu cho tap hop.

e Cho tap hop A va phan tit x. Néu x ¢6 mit trong tip A ta néi x 12 mot phan tif clia tip A hay x thudc A,
ki hiéu x € A hoidc A > x. Néu x khong c6 mit trong tap A ta n6i x khong thudc A, ki hicu x ¢ A hoic
A Fx.

2. Cach xac dinh tap hgp
e Liét ké cac phan tir cta tap hop.

e Chi ra cdc tinh chit dic trung cho cdc phan ti clia tap hop.

3. Tap hgp rong
Dinh nghia 1. Tap hop rdng, ki hidu 1a @, 1a tap hop khong chiia phan ti nao.

4. Tap con. Hai tap hgp bing nhau
e Tip hop A goi 1a tip con ciia tip hop B, ki hiéu A C B néu moi phan ti ctia tip hop A déu thuoc B.

V6i ki hiéu do,tac6 A C B< (Vx,x € A= x € B)

e Tap réng la tap hop khong chita phan tii nao, ki hi¢u 1a @.
Qui udc : @ C A v6i moi tip hop A.

e Hai tip hop A va B goi 1a bang nhau, ki hiéu A = B néu méi phin tif cia A 12 mot phan tif cia B va
ngudc lai.

Vé6i dinh nghia d6,tac6A=B < (A CBvaBCA)
5. Tinh chit
Tinh chét 1.
a) Y CA,v6imoiA.
b) A C A, v6i moi A

c) NNuACBvaBCCthiACC

II. Cac dang toan

Dang 1. Xdc dinh tap hop - phan ti ctia tap hop

e Liét ké cac phan ti ciia tap hop (gidi phuong trinh néu can).

e Néu ddc trung cua tap hop.




26 CHUONG 1. MENH PE - TAP HOP

Vi du 1. Xac dinh tap hop A gdm 10 s6 nguyén t6 dau tién bang phuong phép liét ké

Lai giai.
A=1{2;3;5;7;11;13;17;19;23;29}

Vidu 2.
a) Tap hop A cdc s6 thuc I6n hon 1 vanhdhon31aA = {x€ R |1 <x < 3}.

b) Tap hop S gdm cac nghiém cta phuong trinh x® +9=01aS={x € R |x® +9=01.

Vidu 3. Liét ké cdc phan tl cla céac tap hop sau:
a) A={neN|n<5}.

b) Bla tap hop cdc s tu nhién 16n hon 0 va nhd hon 5.

c) C={xeR|(x—1)(x+2)=0}.

Loi giai.
a) A=1{0;1;2;3;4}.
b) B=1{1;2;3;4}.

c) Taco (x—1)(x+2)=0< e
x=—
Max€RnénC = {-2;1}.

Vidu 4. Liét ké cdc phan tii clia cac tip hop sau:
a) A={x€Z|(2x*—3x+1)(x+5)=0}.
b) B={xeQ|(x*—2)(x*—3x+2)=0}.

Loi giai.
a) Taco:
x=1
(26> =3x+1)(x+5) =0 < x:%
x==5
VixeZnénA={1;,-5}.
b) Ta co:
x=V2
(¥ =2)(*=3x+2) =0« 1_\/§
2.

VixeQnénB={1;2}.
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Vidu 5. Viét cdc tap hop sau biang phuong phap liét ké:
a) A={xeQ|@*-2x+1)(x*—5)} =0.
b) B={xeN|5<n’<40}.
c) C={xeZ|x* <9}

d) D={xeR||2x+ 1] =5}.

Loi giai.
a) A={1}.
b) B={3;4;5;6}.

c) C={-2;—1;0;1;2}.

X =
d) Taco 2x+1|=5< {
x=-3.

Vay C = {2;—-3}.

Vidu 6. Liét ké cdc phan t cia mdi tap hop sau:
a) Tap hop A cdc sb chinh phuong khong vudt qué 50.

b) Taphgp B={n €N |n(n+1) < 30}.

Loi giai.

A=1{0;1;4;9;16;25;36;49}
B=1{1;2;3;4;5}

Vi du 7. Viét cac tap hop sau bang cach chi ra tinh chit dic trung cho cdc phan tif ctia tap hop do.
a) A=1{0;4;8;12;16;...;52}.
b) B=1{3;6;9;12;15;...;51}.
c) C={2;5;8;11;14;...;62}.

Loi giai.

a) A:{x€N|O§x§16Véx54}.

c) C:{x€N|2§x§62Vé(x—2)f3}.
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Vi du 8. Viét cdc tap hop sau bang cich chi ra tinh chit dic trung cho cdc phan tif ctia tip hop do.
a) A={2;3;5;7;11;13;17}.
b) B={-2;4,-8;16;—32;64}.

Loi giai.
a) A={xeN|x< 17 vaxlasdnguyénd}.

b) B={x=(=2)"|neN,1<n<6}.

Vidu 9. Tim mét tinh chét dic trung x4c dinh c4c phan ti clia mdi tap hop sau

A=1{1;2;3;4;5;6;7,8;,9}
B=1{0;7;14;21;28}

Loi giai.
A={xeN"|x<9}
B={xeN|x:7vax<28}

BAI TAP TU LUYEN
Bai 1. A 13 tap hop cic sd nguyén t6 nhd hon 20. Liét ké cac phan tii ctia tip hop A.
Loi giai. A ={2;3;5;7;11;13;17;19}.

Bai 2. Cho tap hop A = {0;2:4;6;8;10} Hay xéac dinh tap hop A bang cach chi ra mdt tinh chét dic trung
cho céc phan tif ctia né.
Ldi giai. A 1a tap hop cdc sb tu nhién chin nhoé hon hoic bing 10.

Bai 3. ChoA = {x € N|x1a udc clia 8}. Liét ké cdc phan td cla tap hop A.
Loi giai. A ={1;2;4;8}.

Bai4. Cho A = {x € Z | x 1a udc clia 15}. Liét ké cdc phan ti clia tap hop A.
Loi giai. A ={-15;-5;-3;—1;1;3;5;15}.

Bai 5. Cho A = {x € N | x la u6c chung ctia 30 va 20}.
Loi giai. A ={1;2;5;10}.

Bai 6. Cho A = {x € N | x1a boi chung cua 15 va 20,x < 60}.
Loi giai. A ={0;30;60}.

Bai 7. Viét cac tp hop sau bang cach chi ra tinh chit dic trung cho cic phan tii cda tap hop dé.
a) A=1{1;2;3;4;5;6}.
b) B=1{0;2;4;5;6;8}.

Loi giai.
a) A={xeN|1<x<6}.

b) B{x€N|x§2Vax§8}.
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Bai 8. Tim mot tinh chét diic trung x4c dinh cic phan ti ctia mdi tip hop sau
a) A={0;2;7;14;23;34;47}
b) B={—1+v3—1-+/3}
Loi giai.
A={n*—2|neN,1<n<7}
B={xeR|x*}2x—2=0}

Bai 9. Liét ké cdc phan ti cia mdi tap hop sau

a) A={xeZ]| x| <8}
21
b) B:{er|2<|x|<Z}
Lai giai.

;—6;—5;—4;-3;,-2;—-1;0;1;2;3;4,5;6,7}

A=1{-7,-6
B ;—4;—3;3;4;5}

(7
(-5

Bai 10. Cho tip hop X = {n € N| —5 < 5n+2 < 303}. Tim sd phan t( ctia tip hop X.
Loi gidi. —5 < 51 +2 <303 < —1 < n < 60. Viy s6 phan ti ctia tap hop X 12 62.

Bai 11. Liét ké cdc phan tif cla tap hop A = {x € Z|(x* — 4x)(x* — 6x* -+ 5) = 0}.
x=0
Loi gidi. Tacé (x> —4x)(x* —6x* +5) =0« [x2—4x0 & x= A
xt—6x?4+5=0 x=4
x==+V5
Tl d6 ta c6 A = {0; —1; 1;4} chita 4 phan td.

Dang 2. Tap hgp réng

Vi du 1. Trong céc tap hgp sau, tdp hop nao la tap hgp rong?
A={xeR|x¥*—x+1=0}.

B={xeR|2x*+1=0}.

C={xeZ]|x|<1}.

Loi giai. Céc tap hop rong 12 A, B.

Vi du 2. Tim tit ci céc gid tri thuc clia m d& cdc tap hop sau 1a tap hop rong.
a) A={xeR|x<mvax>2m+1}.

b) B={xcR|x>—2x+m=0}

Lai giai.

a) PéAlataprongthim>2m+1e&m< —1.
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b) DE B la tap réng thi phuong trinh x> — 2x 4+ m = 0 phéi vo nghiém, tic lAA' =1 —m <0< m > 1.
BAI TAP TU LUYEN
Bai 1. Trong céc tap hop sau, tdp hdp nao 1a tdp hop rong?
A= {x€N|x2—\/§:0}.
1
B= {x€Z|x2—Z —0}.

C={xeQ|x*<0}.
Loi giai. Tip hop A, B.

Bai 2. ChotiphdpA={xeN|x=m}. Timm d€A = &.
Loi giai. PEA =2 thim & N.

Bai 3. Tim tit cd cdc gid tri nguyén cla m dé cdc tap hop sau 1a tap hop rong.
a) A={xeR|x<m+3vax>4m+3}.
b) B={xcR|x*-2x+m+9=0}
Loi giai.
a) PEA latap rong thi m +3 > 4m +3 < m < 0. Viy m thudc tip hop cic sd nguyén khong duong.

b) P& B 1a tap réng thi phuong trinh x> — 2x + m = 0 phai vo nghiém, titc 1A A’ = —8 —m < 0 < m > —8.
Vay m thudc tap hop cdc sb nguyén 16n hon —8.

BAI TAP TONG HOP
Bai 1. Viét tap hop sau dudi dang liét ké cdc phin ti.
a) A={x€Z|(x*—3x+2)(2x+3x+1) =0}.
b) B={xeN||x] <3}
Loi giai.
a) A={1;2;—1}.
b) B{0;1;2}.
Bai 2. Tim tat cd cdc gid tri ciia m dé tap hop A = {x € N | x < m} 1a tap hop rong.

Loi gidi. PEA =2 thim <0.

Bai3. ChoA = {x€N| 1 <x—m < 3}. Tim tit c cdc gid tri cia m d€ A = {1}.
Loigiai. DEA={1}thil—-m=2<m=—1.

Bai4. ChoA = {x € N| —4 < x < 3}. Liét ké tAt ca cdc phan t{ clia A.

Loi giai. Taco A ={0;1;2}.

Bai 5. Tim tht cd cic gid tri clam d€ A = {x € N | 1 < x—m < 3} 1a tap hop rong.
Loi giai. Tac6A= (m+1;m+3)NN.Dod6, A=< m+3<0&m< 3.

a*+b%+ 2

Bai 6. ChotiphopA=<{yeR|y=
ai o tap hdp {y |y ab+bc+ca

, VOi a,b, c 12 céc sb thuc duong}. Tim s6 nhd nhit cia

tap hop A.
a’+b*+ ¢

> 1. Déng thic xay ra khi a = b = c. Vay sb
ab+bc+ca — g thte xdy “ € vey

Loi giai. Tacé a®+h*+c* > ab+bc+ca <

nhd nhit 1a 1.
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Dang 3. Tap con. Tap bang nhau

e Tip hop A 12 tip con cda tdp hop B néu moi phin ti ctia A déu c6 trong B.
ACB& (VxeA=x€B).

e J C A, v6i moi tip hop A.
e ACA, v6i moi tdp hop A.

C6 tap A gdm c6 n phan tii (n € N). Khi d6, tap A ¢6 2" tap con.

ACB
A=B& .
BCA

Vidu 1. Tim tt c4 cac tip con cla tip A = {a. 1,2}.

Lai gidi. Tap A c6 2° = 8 tap con.
e 0 phan tii: @.
e 1 phantd: {a}, {1}, {2}.
e 2 phan ti: {a,1}, {a.2}, {1,2}.

e 3 phan ti: {a,1,2}.

[ Vi du 2. Tim tit ci cdc tip con c¢6 2 phan ti clia tip A = {1,2,3,4,5,6}. ]

Loi giai. {1,2},{1,3}, {1,4}, {1,5}, {1.6}, {2,3}, {2,4}, {2,5}, {2,6}, {3,4}, {3,5}, {3.6}, {4,5},
{4,6},{5,6}.

[ Vi du 3. Xd4c dinh tap hop X biét {1.2} c X C {1,2,5}. ]

Loi giai. Ta cé
e Vi {1,2} C X nén tap hgp X c6 chita cdc phan ti 1,2.
e ViX C{1,2,5} nén cdc phin ti ciia tap hop X ¢6 thé 1a 1,2,5.

Khi d6 tap hop X ¢6 thé 1a {1.2},{1.2,5}.

Vi du 4. Xac dinh tap hop X biét {a. 1} C X C {a,b,1,2}.

Loi giai. Ta cé
e Vi{a,1} C X nén tap hdp X c6 chita 2 phan ti¥ 1a a, 1.
e ViX C {a.b,1,2} nén céc phan t& cla tap hop X c6 thé la a. b, 1,2.

Suy ra, tip hop X c6 2 phan ti, 3 phan td hoic 4 phan ti.
Khi d6, tap hop X c6 thé 1a {a, 1}, {a, 1,2}, {a,b. 1}.{a.,2}, {a,b, 1,2}

A=B=C.

Vidu 5. Cho ba tdp hgp A = {2;5}, B={x;5} va C = {x;y;5}. Tim cac gid tri cla x,y sao cho ]
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Loigiai. A=B< x=2.

Khix=2,tacéd C={2;y;5}. Khido, taco {2;y;5} € {2;5} va {2;y;5} D {2;5}. Tt day, suy ra y =2 hoac
y=>5.

Vay (x;y) = (2;2) hoic (x;y) = (2;5) thda yéu cau bai toan.

Vi du 6. Cho hai tap hgp A = {x € Z | x chia hét cho 3 va 2} va B= {x € Z | x chia hét cho 6}. Chiing
minh ring A = B,

Loi giai. Trudc hét, ta can chitng minh A C B. Thit viy, v6i x € A bat ki, ta ludn c6 x chia hét cho 2 va x
chia hét cho 3. Vi 2,3 1a hai s6 nguyén t6 cung nhau nén x chia hét cho 6. Suy ra, x € B.

Mt khdc, vi 6 = 2.3 nén vdi phin ti x € B bt ki, ta luon c6 x chia hét cho 2 va 3. Suy ra, x € A. Do d6,
B C A.

Vidu 7. Cho biét x 1a mot phan (i cia tAp hop A, xac dinh tinh ding sai cla cdc ménh dé sau:

a) x €A. b) {x} €A. ¢) x CA. d) {x} CA.

Lai giai.
a) x € A: dung.
b) {x} € A: sai vé quan hé gitta hai tap hop.
¢) x C A: sai vé quan hé gitia phan tif va tip hop.

d) {x} C A: ding.

Vi du 8. Xdc dinh tit ca cdc tap hop con ctia mbi tap hop

a) A={x;y}. b) B=1{1;2;3}

Loi giai.
a) Cdc tap hop con cua tap hop A = {x;y} 1a: @; {x}; {y}; {x;y}.
b) Céc tap hgp con ctia tap hop B = {1;2;3} 1a: @; {1} {2} {3}; {1;2}; {133} {23} va {1;2;3}.

Vidu 9. Cho tap hop A = {1;2;3;4;5;6}. Tim tit ca cdc tap con c¢6 3 phan ti clia tip hdp A sao cho
téng cac phan ti nay 1a mot sb 18.

Loi giai. Pé tdng ctia ba sd nguyén 1a mot s6 18 thi trong ba s6 chi c6 mot sd 18 hoidc ¢ ba sd déu 18. Néi
cach khdc tap con nay ctia A phai c6 mot s6 18 hoic ba s 1€.

Chi c6 mot tap con gom ba s6 18 clia A 12 {1;3;5}. Céc tap con gdom ba s ciia A trong d6 c6 mot sd 18 1a:
{1;2;4}; {1;2;6}; {1;4;6}:{3;2;4}; {3;2;6}; {3;4:6}; {5;2;4}; {5;2;6}; {5;4;6}.

Vi du 10. Trong hai tdp hop A va B dudi dy, tdp hdp nao la tip con cua tdp hdp con lai? Hai tip hop
A va B ¢6 bing nhau khong?

a) A latap hdp céac hinh ch nhat
B 1a tap hop cac hinh binh hanh.

b) A= {n & N|nlamdt udc chung cia 12 va 18}
B ={n € N|nlamot udc clia 6}

Loi giai.
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a) Tat ca cac hinh chit nhat déu 1a hinh binh hanh nén A C B.

b) A={1;2;3;6}. B={1;2;3;6}
RO rang tathiy AC BviBCAnénA — B.

Vidull. ChoA={necN|nlaudccial2};B={xcR|(x*—1)(x—2)(x—4) =0}. Tim tit ca cic
tap hdp X saochoA C X C B.

Loi gidi. Liét ké cac phan tif cia tip hop A va B ta duoc :

A={12}; B={—1;1;2;4}.

Mubn tim tip X thoa diéu kién A C X C B dau tién ta liy X = A, sau d6 ghép thém cic phan ti thuoc
B ma khong thudc A. Véi cich thuc hién nhu trén, ta c6 cic tip hop X thda min yéu cau bai todn la:
X = A = {1;2}, 10i ghép thém vao mot phan ti ta dude: {—1;1;2};{4;1;2}

Ghép thém vao A hai trong bén phan tii con lai clia B ta dudc : X = B = {—1;1;2;4}

Vidu12. ChoA = {8k +3|k€Z}; B= {2k + 1|k € Z}. Chiing minh ring A C B.

Loi gidi. Ta can ching minh moi phan (i clia A déu thudc B.
Giasitx € A,x = 8k+3.

Khi d6 ta c6 thé viétx =8k +2+1 =2(4k+ 1)+ 1.

Dit [ = 4k + 1, x dugc viét thanh x =21 + 1. Viy x € B.

BAI TAP TU LUYEN

Bai 1. Tim tit ¢4 cdc tap con clia mdi tap hop sau:

a) A={1;2}. b) B={a;b;c}.
Loi giai.

a) Cactap hop concuatap hgp A = {1;2} la: @; {1}; {2}; {1;2}.

b) Céc tap hop con ctia tap hop B = {a;b;c} 1a: @; {a}; {b}; {c}; {asb}; {asc}s {bsc}; va{asbic}.
Bai 2. Cho cic tip hgp

A={2:3;5}; B={-4;0;2;3;5,6;8}; C={xeR|x*—7x+10=0)}.

Hay xdc dinh xem tap nao la tdp con cuia tap con lai.

x=2
Loigidi. Taco x> —7x+10=0 < S:»C:{2;5}».vafqyc:cAcB.
e

Bai 3. Cho hai tap hgp
A={xeR|(x—1)(x—2)(x—4)=0}; B ={n € N|nlamjtudcciad}.

Hai tip hop A va B, tap hdp nao 1a tap con clia tap con lai? Hai tap hop A va B ¢6 bing nhau khong?
Loi giai. Taco A = {1;2;4}; B={1;2;4}. Tathiy AC B; BC A,nén A =B

Bai 4. Cho cic tip hop:

A={xeR|x*+x—6=0 hojc 3x* — 10x+8 =0
B:{x€R|x2—x—2:0 va 2x2—7x+6:0}.

a) Viét tap hop A, B bang cich liét ké cdc phan ti ciia n6.
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b) Tim tit ¢4 cic tip X sao cho BC X va X C A.

Loi giai. Ta giai cac phuong trinh:

a) A— {2;—3;;};B {2}.

4 4
b) X la nhing tip hop sau: {2};{2;—3}; {2;—} ; {2;—3;—}.

Bai 5. Tim tap hgp
a) c6 ding mat tap con.

Loi giai.

X+x—-6=0&
X =

X =

332 —10x+8=0<
_x:

(SSRGS

5 x=-—1
x—x—2=0&

x=2

X =

22— Tx+6=0<
X =

N w N

3 3

b) c6 ding hai tép con.

a) Tap hop co6 diing mat tap con la &.

b) Tap A = {a}. A c6 ding hai tdp con 1a A va @.

Bai 6. Cho hai tap hop

A={xeZ|xlaboicia3vad}, B={xeZ|xlabdicua 12}.

Chiing minh ring A = B.

Loi giai. Gia st x € B, khi d6 x chia hét cho 12, suy ra x chia hét cho 3 va x chia hét cho 4, suy ra x € A, do

do B C A.

Gia sit x € A, khi d6 x chia hét cho 3 va x chia hét cho 4, ma 3 va 4 nguyén td cling nhau nén suy ra x

chia hét cho 3.4, hay x chia hét cho 12, suyrax € B,dod6 A CB.

Viy A =B.

Bai 7. Goi A 12 tip hdp cédc tam gidc déu, B 1a tap hop cic tam gidc ¢6 goc 60°, C 12 tap hop cic tam gidc
can, D 12 tp hop cac tam gidc vudng cé goc 30°. Hiy néu mbi quan hé gifta cac tap hop trén.

Loi giai. Vi tam gidc déu 1a tam gidc c¢6 ba goc biang 60° nén A C B. Tam gidc déu ciing 1a tam gidc can
nén A C C. Tam gidc vuong cé goc 30° thi gc con lai 1a 60° nén D C B.

Bai8. ChoA — {3k+2|k€Z}; B—{6k+2|keZ}

a) Ching minhring2 € A,7 ¢ B. Sb 18 ¢6 thudc tip A khong?

b) Chiing minh ring B C A.

Loi giai.
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a) Tac62=2+43.0=2€cA. Tathiy x € B thi x c6 dang x = 6k +2 chia hét cho 2 nén —7 ¢ B.
. 16
Giésﬁsé]SeA:>18:3k+2:>k:T(Vély)vikEZ.Vay]8§§A.

b) Xétx e B. Tacox =2+6k véi k € Z. Suy rax =2+ 3(2k). Do 2k € Znén x € A. Vay B C A.

Bai 9. Tim tit cd cdc tap con cla tap hop B = {a,h,2,5}.
Loi gidi. Vi tap hop B c6 4 phan tit nén tap B c6 2* = 16 tap con.

e 0 phan ti: @.
I phan tit: {a}, {b}, {2}, {5}.

2 phin tit: {a,b}, {a.2}, {a,5}, {b,2}, {h,5}, {2;5}.

3 phan ti: {a,b,2}, {a.b,5}, {a,5,2}, {5,.2).

4 phantd : {a,b,2,5}

Bai 10. Tim tAt c4 cc tAp con ¢6 3 phan tif clia tap hop D = {2,3,4,6,7}.
Loi giai. {2,3,4},{2,3,6},{2,3,7},{2,4,6},{2,4,7},{2,6,7},{3,4,6}, {3,4,7},{3,6,7}, {4,6,7}.

Bai 11. Xdc dinh tap hop X biét {a} C X C {a,3,4}.
Loi giai. Tap hop X c6 thé 1a {a},{a,3},{a,4},{a,3.4}.

Bai 12. Xdc dinh tap hop X biét {a.9} C X C {a,b,7,8,9} vatip hgp X c6 3 phan ti.
Loi giai. Tap hop X ¢6 thé€ 1a {a,9,b},{a,7,9,},{a,8,9}.

Bai 13. Cho hai tip hop A = {x € Z | x chia hét cho 2 v 5} vA B = {x € Z | x ¢6 chii sb tan clng bing 0}.
Chiing minh ring A = B.

Loi giai. Trudc hét, ta can chitng minh A C B. Thit vay, v6i x € A bat ki, ta ludn c6 x chia hét cho 2 va x
chia hét cho 5. Vi 2,5 12 hai s6 nguyén tb cing nhau nén x chia hét cho 10. Suy ra, x € B.

Mt khéc, v6i phan tii x € B bt ki, vi x ¢6 chit s6 tin ciing 12 0 nén x chia hét cho 2 va 5. Suy ra, x € A. Do
do, B C A.

Bai 14. Tim gi tri cdc tham s6 m vA nsao cho {x € R | x> —mx? + nx— 1 =0} = {1;2}.
Loi gidi. PitA = {x e R |x’ —mx? +nx—1=0} vaB = {1;2}.

VileAnén —m+n=0.

Vi2e€Anén —4m+2n=—7. .

Tu day, ta ¢6 hé phuong trinh m =n = 5

7 7, 7
Ngqulai,v(sim:n:3,tacéA:{xeR|x3—§x2+3x—1:0}:{1;2}:3.

Bai 15. Cho A 12 tap hop tét ca céc ti gidc 10i, B 1a tip hop tit ca cic hinh thang, C Ia tip hop tat c cic
hinh binh hanh, D 1a tip hdp tit ¢ cdc hinh chit nhat. Xdc dinh méi quan hé gitta céc tip hop da cho.
Loi giai. D CCCBCA.

BAI TAP TONG HOP
Bai 1. Cho cic tip hgp
A={1;2}; B={xcR|x*-3x+2=0}; C={xeN|x<3}.

Hiy xdc dinh mdi quan hé giita cdc tap hop trén.
Loi giai. Tac6 B={1;2};C={0;1;2} ViyACC;BC C; A=B.
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Bai 2. Cho A 1a tip hop cic s6 nguyén chia cho 3 du 2, B 1a tip hop cdc sd nguyén chia cho 6 du 2 hoic du
5. Ching minh ring A = B.

Loi giai. Ta ching minh moi phan ti ctia A déu 14 phan ti cla B va ngudc lai.

Trudc hét ta thay ring mot s6 chia hét cho 3 thi chia cho 6 du 0 hodc du 3 nén mét sb chia cho 3 du 2 thi
chia cho 6 du 2 hodc du 5. Tic 1a néu x € A,x = 3k +2 thi x c6 thé viét thanh x = 61 4 2 hoidc x = 6] + 5 hay
x € B. Nguodc lai, x € B xét hai truong hop:

o Néux=06k+2=3(2k)+2.Patl=2k=x=31+2=x€A
e Néux=6k+5=32k+1)+2.Pitl=2k+1=x=31+2=x€A

Viy A C Bva B C Anén A — B (diéu phai chiing minh).
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§3.  CAC PHEP TOAN TAP HOP

I. Tém tat Ii thuyét
1. Giao cua hai tap hgp

Pinh nghia 1. Tap hop C gdm cdc phin ti vira thudc tip hop A, vira thude tip hop B duge goi 1a giao cla
AvaB.KihiécuC=ANA.

ViyANB = {x|x € Avax € B}.

A xeAﬂB@{XEA
X € B.

2. Hop cuaa hai tap hop

Dinh nghia 2. Tap hop C gdm cic phin tif thudc tdp hdp A hoic thudc tap hdp B dude goi 1a hop clia A va
B. Ki hi¢u C = AUB.

AUB = {x|x € Ahodc x € B}.

x€eA

A X€EAUB&
€ B.

3. Hiéu va phan bui ctia hai tap hep

A\B={x|xe Avax¢ B}.

e Phép lay phan bu: Cho A C E. Phan bu clia A trong E 1a A = E\A.
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II. Cac dang toan

Dang 1. Tim giao va hgp cua cac tap hop

Dua vao dinh nghia giao va hop clia hai tap hop dé tim két qua.

Vidu 1. Cho hai tap hop A = {1;2;3;5;7} va B = {n € N|nla uéc sé ciia 12}. Tim ANB vaAUB.

Loi giai. Ta c6: B={1;2;3;4;6;12}. Vay: ANB = {1;2;3} vaAUB = {1;2;3;4,5,6;7;12}.

Vidu2. Chotaphop B={x € Z| —4 <x <4} vaC = {x € Z|x < a}. Tim sb6 nguyén a d¢ tap hop
BNC=2.

Loi giai. Tacé B={-3;-2;—1;0;1;2;3;4},C={...,a—1,a}.
PEBNC =@ thia < —4.

Vi du 3. Ching minh ring néu A C BthiANB = A.

Loi giai.
e xEANB=x€cA,suyraANB CA.

A
e xCA=> xe =x€ANB,suyraA CANB.
x€B (doA CB)

Vay ANB =A.

Vidu 4. Cho A la tip hgp hoc sinh 16p 12 cua truong Buén Ma Thudt va B la tap hdp hoc sinh clia
trudng Budn Ma Thudt du kién s& lua chon thi khdi A vao cac truong dai hoc. Hiy mo ta cdc hoc sinh
thudc tdp hgp sau

a) ANB. b) AUB.

Loi giai.
a) ANBIatap hdp cac hoc sinh 16p 12 thi khdi A cta truong Budn Ma Thudt.

b) AUB Ia tap hdp cdc hoc sinh hodc 16p 12 hoic chon thi khéi A cda trudng Budn Ma Thuot.

Vidu 5. Cho hai tap hop A, B biét : A = {a;b},B = {a;b;c¢;d}. Tim tap hop X sao cho AUX = B.

Loi giai. X = {c;d}; {b;c;d}; {a;c;d}; {a; by c;d ).

Vi du 6. Xdac dinh tap hop A N B biét

A ={xeN|xlabdicia3}, B={xeN|xlabdicua7}.

Loi giai. Tac6 ANB = {x € N|x1a boi clia 3 va boi cla 7} = {x € N|x 1a boi cta 21}.
BAI TAP TU LUYEN

Bai 1. Cho hai tap hop A va B. Tim AN B,AUB biét
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a) A = {x|x la u6c nguyén duong cia 12} va B = {x|x 1a udc nguyén duong ctia 18}.
b) A = {x|x 1a u6c nguyén duong cua 27} va B = {x|x 1a udc nguyén duong cua 15}.
Loi giai.

ANB={1;2;6}

a) A=141:2;4,6;12},B—1{1;2,3;6,9;18} =
) { ' { ' {AUB{1;2;3;4;6;9;12;18}

ANB={1;3}

b) A—=1{1;3;9,27}, B—=1{1;3;5;15}=
) { ; { ; {AUB—{1;3;5;9;15;27}

Bai 2. Cho A 14 tip hop céc s6 tu nhién chan khong 16nhon 10, B={n € Njn <6} vaC = {n € N|4 < n < 10}.
Hiy tim AN (BUC).

Loi giai. Tac6 A ={0;2;4;6;8;10}; B={0;1;2;3;4;5,6} vaC = {4,5;6;7;8;9;10}

BUC ={0;1;2;3;4;5;6;7;8;9;10} nén AN (BUC) = {0;2;4;6;8;10}

Bai 3. Cho hai tdp hop A = {1;2;3;4;5} va B = {0;2;4}. Xdc dinhANB, AUB.
Loi giai. TacO ANB={2;4} vaAUB ={0;1;2;3;4;5}.

Bai 4. Chocdctaphop A = {x € R|(2x—x?)(2x* —=3x—2) =0} vaB={n € N|3 <n?> <30}. Tim A B.
2 z ] A
Loi giai. Taco: A = {0;2;—5} ,B=1{2;3;4;5} nén AN\B ={2}.

Bai 5. Cho a 12 s6 nguyén. Tim a dé giao ctia hai tip hop

4
A{XEZ‘XSG},B{XGZ‘X> 3a2 }

bing rong.
.0 e2a ’ 361—4
Loi giai. TacOANB=0 < a <

S a> 4.

Bai 6. Cho hai tap hop bit ki A, B. Chiing minh ring AUB =ANB < A = B.
Loi giai.

e NNuA=BthiANB=A,AUB=AnénAUB=ANB.

e Ngudc lai, gid st AUB =ANB. Liy mot phan ti bitkixcAtasuyraxcAUB. ViAUB=ANRB
nénx € ANB. Ti dosuyrax € Bnén A C B. Tuong ty ta cing cO B C A. Vay A = B.

Bai7. ChocictiphgpA = {xeNx<8}vaB={x€Z|-3<x<5}. TimANB; AUB.

Loi giai. Taco A ={0;1;2;3;4;5;6;7}; B={-3;—-2;—1;0;1;2;3;4;5}.

VayANB={0;1;2;3;4;5} vaAUB = {—3;,—2;—1;0;1;2;3;4;5;6;7}.

Bai 8. Tim diéu kién cAn va di dé hop clia hai tip hopA = {n € Z|n<a} vaB={m € Z|m > 2a+ 1}
bing Z.

Loi giai. Ta c0OAUB=Z & 2a+1<asa< —1.

Bai 9. Chotip A ={0;1;2} vatap B={0;1;2;3;4}. Tim tap C sao cho AUC = B.

Ldi giai. Pau tién ta tim tip C c6 s6 phan t{ it nhat thoa yéu cau bai todn d6 1a tip Cy — B\A = {3,4}. K&
tiép ta ghép cdc phan tii ctia tap A vdo. VAy cic tap can tim 12

C=1{3;4,0},C, = {3;4,1},C5 = {3:;4,2},
Cys={3;4;,0;1},C5 ={3;4,0;2} ,Cs = {3;4; 152} ,C7 = {3;4;,0; 1,2} .

Tong cong c6 8 tap thoa yéu cau bai todn.
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Bai 10. Cho céctip hopA ={x € Z|[x— 1| <4}, B={x€ Z||x—1| > 2}. TimANB.
Loigiai. Taco x— 1| <4 —d<x—1<4E -3<x<5A={-2,—-1;0;1;2;3;4}.
Laico |x—1|>2ex<—1Vx>3,B={...;—3;-2;4;5;6;...} nén ANB = {—2;4}.

Bai 11. Cho cictiphopA ={x€ Z|2m—1<x<2m+3},B={x € Z||x| <2}. Timm d€ANB = @.
Loigiai. TacOoB={xe€Z| -2<x <2} ={-1;0;1} vaA = {2m,...,2m+2}.

2m2<-2 { m< =2
2m > 2 m>1
Bai 12. Cho tap hgp A = {x € N|x < 4} va tap hop B = {n € N* |n1a s6 nguyén t6 n < 5}. Xdc dinh tap
hop ANB va AUB.
Loi giai. A=1{0;1;2;3} vaB=1{2;3;5}. Khido ANB={2;3} vaAUB = {0;1;2;3;5}.
Bai 13. Cho tap S = {1;2;3;4;5;6}. Tim cdc tap con A, B ctia tip S sao cho AUB = {1;2;3;4} vaANB =
{1;2}.

Loi giai.

ANB=0 &

e A c6haiphan th A = {1;2} = B = {1;2;3;4}.
e AcobaphintiA={1;2;3} = B ={1;2;4}.
e Acobaphinti A = {1;2:4} = B — {1:2;3}.
e Acobdnphanti A ={1;2;3;4} = B={1;2}.

Vay ta c6 4 cip tip A, B thda min yéu cau bai todn.
Bai 14. Chotaphop A = {x € R|x>* —dx +m+2 =0} vatiphop B={1;2}. Timmdé ANB = o.
Loi giai.

e THI1: A = @ tuong duong pt: x> —4x +m +2 = 0 vo nghiém, tic 1a A’ < 0 & m > 2.

e TH2: A # @ tuong dudng pt: x> — 4x+m+2 = 0 c6 2 nghiém khic 1,2 < m # 1ym # 2;m < 2.

e Vay két hop lai ta cé m # 1;m # 2.

Dang 2. Hiéu va phan b ctia hai tap hep

Dua vao dinh nghia hiéu va phan bii ctia hai tap hop d€ tim két qua.

/N Chii y

e NéuA C B thi B\A = CpA.

o NéuA = & thi A\B = @ vdi moi tdp hop B.

[ Vidu7. ChoA={1,2,3,4,5} va B=1{1,3,5,7}. Tim cac tap hgp A\B,B\A. ]

Loi giai. Cdc phan tir 2,4 thudc tap hgp A nhung khong thude tap hop B nén A\B = {2,4}.
Chi ¢6 phan ti 7 thuoc tap hop B nhung khong thudc tap hop A nén B\A = {7}

[ Vidu 8. Cho A 1a tip hop cdc tu nhién 1é. Tim phin bu ctia A trong tap N cdc s6 ty nhién. ]

Lai giai. Céc s6 tu nhién chin thudc tip hop N nhung khong thudc tap hop A nén phin bl ciia A trong N 12
tap hop cdc s6 tu nhién chdn. Do d6 CyA = {2k /k € N}.

[ Vidu 9. Ching minh ring A\B = & thi A C B. ]

Lui giai. Liy x € A. Néu x € B thi x € A\B (mau thuan). Do d6 x € B. Vay A C B.
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Vidu 10. Cho céc tap hop A = {4.5} va B = {n € N|n < a} v6i a la s6 tu nhién. Tim a sao cho
A\B=A.

Lui giai. Tacé B={0,1,---,a}. P& A\B = A thi cic phan tii cia A khong thudc B. Suy ra a < 3. Vay
a€{0,1,2,3).

Vidu 11. Cho hai tap hop A, B. Biét A\B = {1,2},B\A = {3} va B = {3,4,5}. Tim tap hop A.

Loi giai. Taco A\B={1,2} nén 1,2 € A.
MaB\A = {3} nén 3 ¢ A va 4,5 € A.
SuyraA ={1.2,4,5}.

BAI TAP TU LUYEN

Bai 15. Cho A la tdp hop cic hoc sinh ctia mot 16p va B 1a tdp hop cac hoc sinh gidi Toan cua 16p. Hay mo
ta tap hop CaB.
Loi giai. C4B 1a tap hdp cdc hoc sinh khong gioi Todn cta 16p.

Bai 16. Cho A 1a tap hgp cac u6c nguyén duong cta 12 va B 1a tp hop cac wc nguyén duong cia 18. Tim
cac tap hgp A\B va B\A.
Lui gidi. TacoA = {1,2,3,4,6,12} va B ={1,2,3,6,9,18} nén A\B = {4,12}.B\A = {9.18}.

Bai 17. Ching minh riing A\B = B\A thi A = B.
Loi gidi. Liyxc A\B=B\AthixcA,.x¢ Bvaxc€B,x¢ A.SuyraA\B=B\A = 2.
SuyraACBvaBCA.VayA=B.

Bai 18. Cho hai tap hop A, B. Biét A\B = {a,b.¢},B\A — {d,e} va B = {d,e, [}. Tim tap hop A.
Loi giai. A ={a,b,c, f}.

Bai 19. ChocictiphdpA={n€N]2<n <7} vaB={n€ N|n<a} véialasb tynhién. Tim a sao cho:
a) A\B =A.
b) A\B = 0.
Loi gidi. A = {3,4,5,6,7},B=1{0,1,2,--- ,a}.
a) Ta c6 A\B = A khi moi phan tif clia A déu khong thudc B. Suyraa < 2. Vay a € {0,1,2}.
b) Tacé A\B =@ khiA CB.Suyraa>7.

Bai 20. Cho hai tdp hdp A = {2k + 1|k € N} va B = {3k|k € N}. Tim tap hop B\A.
Lai giai. B\A = {6k|k € N}.

Dang 3. Sit dung biéu do Ven va cong thitc tinh s6 phan ti ciia tap hop A U B d€ giai toan

e Phuong phdp biéu do Ven:

— St dung céc hinh tron giao nhau dé md ta cdc dai luong va mbi quan hé giita ching.

— Bi€u dd Ven cho ta cdch nhin truc quan va mdi quan hé gitta cdc dai luong tir d6 tim ra
cdc yéu td chua biét.

e Cong thic s6 phan ti [AUB| = |A| +|B|—|ANB.

Vi du 12. Trong ndm vita qua, trudng THPT A ¢6 25 ban thi hoc sinh gidi 2 mén Vin va Toan. Trong
dé c6 14 ban thi Toan va 16 ban thi Van. Hoi truéng c¢6 bao nhiéu ban thi ca 2 moén Van va Toan.
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Loi giai.
Cach 1: St dung so do Ven nhu hinh vé

- Ta thiy S6 ban thi toan ma khong thi vin 12 25 — 16 = 9 (ban).
- Sb ban thi ca 2 mén ( phan giao nhau) 1a 14 —9 = 5 (ban).
Cach 2: Goi A, B 1an luct 1a tp hgp cdc ban thi hoc sinh gidi Todn va Vin. Ta c6 |A| = 14, |B| = 16,
|A U B| = 25. Theo cong thic ta c6 [ANB| = |A|+ |B| — [AUB| = 14+ 16 — 25 = 5 (ban).

Vidu 13. Lép 104 c6 15 ban thich mén Van, 20 ban thich mén Toan. Trong s6 cdc ban thich vin
hoic todn ¢6 8 ban thich ¢ 2 mon. Trong 16p vin con 10 ban khong thich mon nao trong 2 mon Vin
va Toan. Hoi 16p 10A c6 bao nhiéu ban.

Loi gidi. Ta st dung so do Ven dé giai bai toan.

10

- Hinh tron to thé hién sb hoc sinh c4 16p.

Nhu vay, ta c6:

- Sb ban chi thich Vin [a 15— 8 = 7(ban).

- S6 ban chi thich Todn 14 20 — 8 = 12(ban).

- S6 hoc sinh ca 16p 14 tdng cdc phan khong giao nhau: 748+ 12410 = 37.

Vi du 14. Mdi hoc sinh ciia 16p 10A déu chdi bong da hodc béng chuyén. Biét ring c6 25 ban choi
béng d4, 20 ban choi bong chuyén va 10 ban chdi ¢ 2 mon thé thao. Hoi 16p 10A ¢ bao nhiéu hoc
sinh.

Loi giai. Ngoai so dd Ven ta ¢ thé dung cong thiic s6 phan tir. Goi A 13 tip hdp céc hoc sinh choi béng da,
B 1a tip céc hoc sinh choi béng chuyén. Do d6 A N B 1a tip céc hoc sinh choi ca hai mén. Ta cé

IA| = 25, |B| = 20,]A N B| = 10.

Sb hoc sinh ca 16p 1a sé phan tit ctia tap A U B. Theo cong thiic ta ¢6 |[A UB| = 25 +20 — 10 = 35 (hoc
sinh).

BAI TAP TU LUYEN (Cho méi dang)
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Bai 21. Mot 16p c6 40 hoc sinh, mdi hoc sinh déu ding ky choi it nhat 1 trong 2 mon thé thao 12 béng d4
hoic cau 16ng. C6 30 hoc sinh c6 ding ky mon béng da, 25 hoc sinh ¢6 ding ky moén cau 16ng. Hdi cé bao
nhiéu em ddng ky ca 2 mon.
Loi giai. S6 hoc sinh didng ky ¢4 hai mon 12 30 +25 — 40 = 15 (hoc sinh).
Bai 22. O xi sd cla than Thoai ngoai cdc vi thin thi con ¢6 cic sinh vt gdm 27 con ngudi, 311 con yéu
quai mdt mat, 205 con yéu quai toc rdn va yéu quéi vita mot mat via téc ran. Tim s6 yéu qudi vita mot mat
viia téc ran biét ¢6 tdng sb sinh vat 1a 500 con.
Lai giai.

e Sb sinh vt khong phai con ngudi 12 500 — 27 = 473 (con).

e Goi A,B lan ludt 1 tip hop yéu qudi mot mit va yéu quai téc ran. Khi d6 |A| = 311, |B| = 205,
|JAUB| = 473.
e Viy s6 yéu qudi vita mot mat viia téc ran 1a |ANB| = 311 +205 — 473 = 43 (con).
Bai 23. Trong 45 hoc sinh 16p 104 ¢6 20 ban xép hoc luc gidi, 15 ban dat hanh kiém tét, trong d6 c6 7 ban
vita dat hanh kiém tét vita ¢6 hoc luc giéi. Hoi
a) Lop 10A c¢6 bao nhiéu ban dugc khen thudng, biét mudn dugc khen thudng thi hodc hoc sinh gidi
hodc ¢ hanh kiém tot.
b) L6p 10A c6 bao nhiéu ban chua duge xét hoc luc gidi va hanh ki€m tdt.
Bai 24. Mot 16p ¢6 25 hoc sinh khd cdc mon tu nhién, 24 hoc sinh khd cac mon xa hoi, 10 hoc sinh kha cé
2 va 3 hoc sinh khong kha moén nao. Hoi:
a) L.6p c6 bao nhiéu hoc sinh chi kha ty nhién.
b) Lép cb bao nhiéu hoc sinh chi khd xa hoi.
¢) Ldp cd bao nhiéu hoac kha tu nhién hoac kha xa hoi.
d) Lép ¢6 bao nhiéu em hoc sinh.

Bai 25. Lop 10A c6 35 ban hoc sinh 1am kiém tra todn. Pé bai gdm 3 bai toan. Sau khi kiém tra, cd gido
tong hop két qua nhut sau: c6 20 em giai dudc bai todn thi nhat; 14 em gidi dudc bai todn 2; 10 em gidi dudc
bai todn 3; 5 em gidi dudc bai toan 2 va bai toan 3; 2 em gidi dugc bai toan 1 va bai todn 2; 6 em gidi dugc
bai todn 1 va bai todn 3, chi ¢6 1 hoc sinh dat dugc diém 10 vi gidi dudc cd 3 bai. Hoi 16p d6 ¢6 bao nhiéu
hoc sinh khong giai dugc bai nao.
Loi giai. Pép sb: 3 ban.
BAI TAP TU LUYEN

Bai 26. Cho tdp hgp F = {n € N| —2 < n < 3} va tap hop Z cdc sb nguyén. Xdc dinh tap hop F NZ.
Loi giai. FNZ ={0;1;2}
Bai 27. Cho X = {1;2;3;4;5;6} biét tip A C X, AN{2;4;6} = {2} va AU {2;4;6} = {2;3;4;5;6}. Tim
tap A.
Lui giai. Tathdy 2 € Ava {3;5} CAvacicsd 1 ¢ A;4¢ A;6 ¢ A. Vay tap A = {2;3;5}.
Bai 28. Cho hai tip hgp A = {—3;-2;0;1;2;5;9}, B = {—2;0;3;8; 15}. Hay xdc dinh cac tap hgp AUB,
ANB, A\B, B\A.
Loi giai. Ta co:

AUB={-3;-2;0;1;2;3;5;8;9;15} ,ANB ={—-2;0}

A\B={-3;1;2;5;9}, B\A = {3;8;15}.
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Bai 29. Ki hiéu H la tip hop cic hoc sinh cta 16p 104; T 1a tap hop cdc hoc sinh nam va G 1a tap hgp cac
hoc sinh nit cta 16p 10A. Hay xac dinh cac tap hop sau:

a) TUG; b) TNG; c) H\T,; d) G\T; e) CyuG.

7
Bai 30. Cho cictiphopA ={xe Z||x+2| <3}, B={xe Z‘% €Z}. TimAUB.
x
Lai giéi. Taco |x+2|<3& —5<x<1nénA={-4;,-3;,-2;-1;0}.
2

2
x
=x—2 Z
) =x—2-+ P nén Jr26 )
Tu’dosuyrax+2€{ —4;-2;— 1124}nenB { —3;—1;0;2}.

Viviy AUB = {—6;—4;-3;-2;—1,0;1;2}

Bai 31. Cho A 12 tip hop céc sb tu nhién chin va khong 16n hon 10, B={n € Njn <6} vaC = {n e N|4 <
n < 10}. Hay tim

a) AN(BUC); b) (A\B)U(A\C)U(B\C).

Loi giai. A ={0;2;4;6;8;10}, B=1{0;1;2;3;4;5;6}, C = {4;5;6,7;8;9;10}.
a) BUC = {0;1;2:3;4;5;6,7;8;9; 10} = AN (BUC) = {0;2;4;6;8; 10}
b) Ta co: A\B = {8;10}, A\C = {0;2}. B\C = {0;1;2;3}. Vay:

(A\B)U(A\C)U (B\C) ={0;1;2;3;8;10}.

Bai 32. Cho A,B,C la ba tap hgp roi nhau ddi mot. X 1a tAp hgp sao cho cédc tip X NA, X NB, X NC ¢6
ddng 1 phan ti. Hoi tip X c6 it nhit 12 bao nhiéu phan ti?

Loi giai. Gid st X NA ={a},XNB={b},XNC={c}.Khidba,b,c € X. Do A, B, C i nhau d6i mot
nén a, b, c phai khac nhau d6i mét. Vay tip X c¢6 it nhit 1a 3 phan t.

Bai 33. Cho A = {1;2;3},B = {1;2;3;4;5:6} .

a) Xac dinh tdp hgp B\A.

bh) Tim tét ca cdc tap hop X sao choA C X va X C B.

Lai giai.

a) Taco B\A ={4;5;6}.

b) ViA C X nén 1,2,3 thuoc X, do d6, d€ X C B thi cdc tap hop X thoéa min diu bai la:

X ={12;3},X ={1,2;3;4} . X ={1,2;3;5} , X ={1;2;3;6},
X ={1;2;3;4;5},X ={1,2;3;4;,6}.X ={1;2;3;5;6},X ={1;2;3;4;5;6} .



